emergency hospital admissions. Although the mortality rate after admission for myocardial infarction has declined by about 30% over the last two decades but it still remains high. Survival is markedly reduced in elderly patients (over age 70) whose in-hospital mortality rate is 21% as compared to 2.8% among patients 60 years old or younger. 5 Myocardial infarction generally occurs when there is abrupt decrease in coronary blood flow following a thrombotic occlusion of a coronary artery previously narrowed by atherosclerosis. 5 At present, STEMI comprises approximately 25% to 40% of MI in hospital presentations and in-hospital mortality approximately 5% to 6%. 6 AKI is an important and common complication after acute myocardial infarction (AMI), affecting from 10 to 55% of the patients (this latter number referring to patients suffering from cardiogenic shock). 7, 8 AKI is the sudden deterioration of renal function characterized by elevated creatinine, reduced urine output, and retention of waste products. 9 The development of AKI is associated with unfavorable outcomes and higher mortality after an AMI. 8, 10, 11 The mechanisms causing AKI in the first few days after an AMI are multifactorial, including systemic and renal hemodynamic changes secondary to an impaired cardiac output and an imbalance of vasodilators and vasoconstrictors and immunological and inflammatory kidney damage resulting from crosstalk between the heart and the kidney. 12 Activation of neuro-hormonal systems such as the renin angiotensin-aldosterone system, increased catecholamine production, and endothelin elevation have been documented in patients with acute myocardial infarction. These neuro-hormonal alterations lead to renal arteriolar vasoconstriction and a reduction in renal perfusion pressure. 10 A study reported that overall, 16.1% had AKI, including 6.5% with mild AKI, 5.6% with moderate AKI, and 4.0% with severe AKI. 11 In another study reported that AKI-associated mortality rate was 50% in patients with STEMI complicated by cardiogenic shock, with inhospital mortality relative risk of 12.3. 8 Similarly, worsening renal function was associated with an 11.4-fold increased risk of in-hospital mortality in patients who presented with STEMI, reported in a study. 10 There is scarcity of literature that has systematically examined the association between AKI in STEMI patients with mortality and morbidity in-hospital setting. So, this study was designed to evaluate the in-hospital outcomes of acute ST elevation myocardial infarction in patients with acute kidney injury.
Methods:
This prospective cohort study was carried out among 190 patients with acute STEMI who received thrombolytic with Streptokinase (1.5 million units) within 12 hours of onset of chest pain with or without AKI in CCU of NICVD, Dhaka from February, 2016 to March, 2017. Acute STEMI patients who were not thrombolysis, subjected to do CAG, with previous H/O percutaneous coronary intervention (PCI)/ CAG, coronary artery bypass grafting (CABG), MI, stroke or patients with known CKD or getting nephrotoxic drugs-like NSAID/ gentamycin, patient with acute heart failure or cardiogenic shock on admission or suspected myocarditis or pericarditis, valvular heart disease, congenital heart disease and cardiomyopathy were excluded from this study. Data collection was done after taking informed written consent from each patient or from legal guardian who fulfilled the criteria. Initial evaluation by meticulous history and detailed clinical examination was done and recorded in a pre-designed structured form. Demographic data (such as-age, sex), risk factors profile (including smoking, hypertension, diabetes, dyslipidemia and family history of coronary artery disease) and past medical history (including-prior MI, congestive cardiac failure, and stroke) were being noted.12 lead resting ECG (at a paper speed of 25 mm/sec and 10 mm/mV standardization) were done on admission, after thrombolysis, at discharge and when required. Blood sample were send for measurement of serum creatinine on the day of admission that was be considered as base line serum creatinine and at 48 hours' post-admission to identify AKI. Total 190 patients were divided into two groups, Group-I (Patients with acute STEMI with AKI=95) and Group-II (Patients with acute STEMI without AKI=95) according to inclusion and exclusion criteria. Then, patients with AKI were again subdivided into mild AKI (SCr increaee, 0.3-<0.5 mg/dL), moderate AKI (SCr increase, 0.5-<1.0 mg/dL), and severe AKI (SCr increase, ≥1.0 mg/dL) according to serum creatinine level. Results of other routine laboratory investigations were being noted. Echocardiography (by Siemens Acuson X700) was done to assess LV function within 48 hours of hospital admission and when needed. Ethical clearance was taken from ethical review committee, NICVD, Dhaka. Data were analyzed by using statistical package for continuous data was expressed as median or mean ± SD. Dichotomous data was expressed as percentage. Comparison of continuous variables was done by unpaired t-test or z-test as appropriate. Categorical data was analyzed with Chi-square (χ 2 ) test. The significance of the results as determined in 95% confidence interval and a value of P < 0.05 was considered to be statistically significant. Multivariate logistic regression analysis was done to find out the predictors of in-hospital cardiac events.
Results:
The mean age of Group-I and Group-II studied patients were 55.4±7.8 years and 47.5±7.0 years respectively which were statistically significant(p=0.001). Male patients were predominant in both groups with male female ratio was 6.9:1. Among the risk factors it was observed that hypertension, diabetes mellitus and dyslipidemia were significantly higher in Group-I patients than Group-II patients (p<0.05). The mean level of baseline and peak serum creatinine in Group-I and Group-II were (1.24±0.15 vs. 1.07±0.25 mg/dl) and (2.07±0.59 vs. 1.21±0.25 mg/dl)and the mean difference between peak and baseline serum creatinine was (0.83±0.63 vs. 0.14±0.05 mg/dl) which were statistically significant (p=<0.001). According to the severity of AKI in Group-I study patients, 45.3% were mild, 31.6% were moderate and 23.2% severe AKI. The mean percent of ejection fraction was 47.0±7.4 which was 45.7±6.3 for the patients with Group-I and 50.3±5.8 for the patients of Group-II. The mean duration of hospital stays of study population were7.34±3.45 days and 4.66±1.89 days in Group-I and Group-II patients respectively which was statistically significant (p=0.01). Regarding to in-hospital outcomes it was observed that occurrence of significant arrhythmia (29.5%) followed by acute heart failure (18.9%), death (14.7%), cardiogenic shock (12.6%) and mechanical complications (4.2%) and none of the patients suffered from stroke among both groups and it was evident that the proportion of in-hospital complications The age and sex distribution of the studied patients were very close to other relevant studies. 13, 14 The mean age of the studied patients was 51.4±8.4 years with mean age of the Group-I patients was 55.4±7.8 years and Group-II patients was 47.5±7.0 years. The mean age of Group-I was higher than Group-II which was statistically significant (p=0.001).Male patients were predominant in study population (87.4%) than female (12.6%) with male female ratio being 6.9:1. In almost all studies related to coronary artery disease (CAD) similar male preponderance was found. As females are given less attention and access for them to the health care facilities is limited particularly in low socioeconomic population like our country may contribute for this male predominance. This study found smoking as the most prevalent (63.2%) risk factor for CAD. Among the other risk factors for CAD, the frequency of hypertension (44.7%), diabetes mellitus (41%), dyslipidemia (37.4%)and family history of CAD (16.8%).It was observed that hypertension, diabetes mellitus and dyslipidemia were significantly higher in Group-I patients than Group-II patients (p<0.05). Akanda, et al. 13 found most prevalent risk factors were smoking (60%) and dyslipidemia (60%) followed by hypertension (35%) and diabetes mellitus (10%) in Bangladeshi population. Kumar, et al. 15 found 40.4% were diabetic, 45.72% were hypertensive and family history of CAD were present 14.54% in an Indian population having AMI. In another study Parsa and Jahanshahi. 16 found the prevalence of cigarette smoking, HTN, DM, hyperlipidemia, and family history of CAD were 45.8%, 39.1%, 27.3%, 29.5%, and 26.3% respectively. These differences might be due to variation in the life style, degree of motivation and level of education.
Among the clinical parameters including, the pulse rate (83.2±16.4 vs.75.7±8.1 per minute), systolic (129.6±8.6 vs.125.2±7.5 mmHg) and diastolic (86.6±8.8 vs. 77.5±6.1mmHg) blood pressure in between two groups were statistically significant (p=0.001, p=0.04 and p=0.03 respectively).
Average left ventricular ejection fraction (LVEF-%) of the study population was 50.8 ± 7.4. LVEF was less in Group-I (45.7±6.3 vs. 50.3±5.8) than Group-II which was statistically non-significant. These findings were consistent with a study done by Marenzi, et al. 8 with LVEF (32±10 vs. 43±10) between two groups. The reduced LVEF in AKI patients was related to development of more AHF.
Among study of serum creatinine, base line serum creatinine at admission, peak serum creatinine at 48 hours' post-admission and their difference in between two groups were statistically significant (p=<0.001). It was also found that after analyzing of serum creatinine level, the STEMI patients in AKI group were categorized into mild, moderate and severe AKI of which 45.3%, 31.6% and 23.2% respectively. These findings were consistent with that of the findings of relevantstudies. 10,11, 17. In-hospital outcomes among the study population during their follow up period, in between two groups-in-hospital mortality was (14.7% vs. 5.3%), significant arrhythmia was (29.5% vs. 9.5%), acute heart failure was (18.9% vs.5.7%), cardiogenic shock was (12.6% vs. 2.1%), mechanical complication was (4.2% vs. 1.1%) and none of the study patients suffered from acute stroke. Among the individual outcomes, it was observed that significant arrhythmia, acute heart failure and cardiogenic shock were found to be significantly increased in number in between two groups (p=< 0.001, p=0.009, p=0.005 respectively).
A study shown that a total 91 (9.4%) deaths occurred in-hospital, with 47 (5.1%) death occurring in patients with stable renal function and 44 (44.9%) death in patients who developed worsening renal function, acute heart failure occurred 15% in non-AKI group and 33% in moderate to severe AKI group. 10 In an another study, 18 it was found in STEMI patients, acute heart failure (Killip class II) was 22%and inhospital mortality was 8% in moderate to severe renal dysfunction.The increased mortality associated with impaired renal function was largely caused by events occurring in patients with AKI. In between two groups, Marenzi, et al. 8 found ventricular tachycardia was (38% vs. 36%), persistent tachycardia was (25% vs. 11%), high grade AV block was (21% vs. 13%) and mechanical complications (2%) were same between two groups. These findings were consistent with our study population.
Regarding in-hospital outcomes of total patients, we found (47.4% vs. 21%) in between two groups and the difference was statistically significant (p=<0.001). These findings were supported by a study with total in-hospital outcomes (48.8% vs.
2.1%). 11
Among in-hospital death of STEMI patients, inhospital mortality rate was in mild, moderate and severe AKI were 7%, 13.3%and 31.8% respectively. It can be concluded that in-hospital mortality rate was statistically significant with increasing level of serum creatinine. Fox, et al. reported that in-hospital mortality rates for those with mild, moderate, and severe AKI were 6.6%, 14.2%, and 31.8% compared with 2.1% in those without AKI. 11 These findings were consistent with our study population. This is related to development of more complications in patients with AKI.
Among the status of hospital stay, it was observed that the duration of hospital stay was significantly prolonged (7.34±3.45 vs. 4.66±1.89 days; p=0.001) in Group-I than Group-II patients. This finding were compatible with another study which was related to development of more complications in patients with AKI. 8 In our study, after multivariate logistic regression analysis of odds ratio for characteristics of the subjects likely to cause adverse in-hospital outcomes, AKI emerged as a strong independent predictor of in-hospital outcomes (odds ratio: 4.991, 95% confidence interval: 1.873-13.301, p=0.001). In addition, DM (odds ratio: 3.210, 95% confidence interval: 1.601-11.241, p=0.005) and hypertension (odds ratio: 2.236, 95% confidence interval: 1.239-3.401, p=0.03) also remained an independent, but weaker predictors, correlate of in-hospital outcomes. This result was compatible with a study done by Fox, et al. which shown that the ORs of diabetes mellitus and hypertension being 1.5(CI: 1.4-1.6) and 1.1 (CI: 1.1-1.2). 11 We found that there was a variation of different outcomes in different studies as every patient respond to different stressful condition. 5, 7-10, 11, 17,18, 20,21 Some patients respond to exacerbated neuro-hormonal activation and others respond to more suppression of neuro-hormonal activation. Neuro-hormonal activation decreases progressively in post-infarction patients with good prognosis and inadequate suppression of neuro-hormonal activation may account, in part, for the poor clinical outcomes of patients manifesting acute kidney injury. Thus, AKI may serve as a simple marker of persistent neurohormonal activation.
Recently, the relationship between acute ST elevation myocardial infarction and acute kidney injury has gained greater recognition. No local study was done to assess the value of AKI in predicting in-hospital outcomes after acute STEMI patients. This study was designed to address the value of acute kidney injury as an indicator of in-hospital outcomes after acute STEMI patients as well as a small increase in serum creatinine leads to major in-hospital outcomes of those patients. It was found that a measure of AKI gave additional power to predict in-hospital events.
Conclusion:
From the results and observation of the study, it may be concluded that patients with acute ST elevation myocardial infarction who have acute kidney injury tend to be older, needed prolong hospital stay and associated with adverse inhospital outcomes than those without acute kidney injury.
Recommendations:
• Early detection, proper management and timely intervention strategy can be taken to reduce the morbidity and mortality of patients with acute ST elevation myocardial infarction with acute kidney injury.
• As because no study has been carried out in this field in our country, we need to do much more studies to understand more clearly the relation between acute kidney injury of acute ST elevation myocardial infarction (STEMI) patients and in-hospital adverse outcomes in our socio-economic perspective of this country.
Conflict of Interest -None.
